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3AIIPOC 

(21) no 3aHBKe N<> 971 19733/28(02001 1) 

(22) JJaTa nocTy mieHM 3a^BKH 14.11.1 997 
(86)3a«BKaXoPCT/ 

(71) 3a*H3HTejn>(H) XHTAHH JMMHTEfl 
(51)MTIK7 H01L 29/76, 29/788, G11C 16/04 



(96) 3a)iBKa N°EA 



MKno 



Jljvi o6ecneneHna bo3mo>khocth AajibHeihijero paccMOTpeHH* 3aaBKH, 3Kcnepra3a npczyiaraeT 3aksn- 
resm npeacTaBHTb MaTepnajibi, floicyMeHTbi, CBejieHHJi b cb*i3H c nocTaBJieHHbiMH BonpocaMH, MHeHtfe otho- 
CHTejibHO npMBeAeHHbix b 3anpoce aobo^ob, 3aMenaHHH, npefljioaceHMH. 

Otbct Ha 3anpoc aojiaceH 6biTb npe^cTaBJieH b ycTaHOBJieHHbiii nyHKTOM 8 CTaTbH 2 1 FlaTeHTHoro 3a- 
KOHa Pocchhckoh OeaepauHH (BBeaeH b aeHCTBHe 14.10.92) cpoK. rio npocb6e 3aaBHTejia, nocrynHBtueH jxo * 
HCTeneHH^ 3Toro cpoxa, OH.MO^er 6bm> npcaneH npn ycjioBHH npe/icTaBJieHHfl AOKyMeHTa 06 ynjiaTe nouiJiH- 
hw b ycTaHOBjieHHOM nopaaKe. 

B cjiynae HenocTyruieHHH b yica3aHHbiH cpoK oTBeTa Ha 3anpoc hjih npH Henpo,nneHHH 3Toro cpoKa sa- 
il BKa6yflernpH3HaHa OT03BaHHOH. 

BOITPOCLI, ^OBOflLI, 3AMEHAHHH, nPE£JIC»KEHJi5I 

3KcnepTH3a npHHOCHT cboh H3bhhchh5i 3a HecKOJibKO 3aTflHyBiueecH flejionpoH3BOflCTBO no 3aflBKe. 

B pe3yjibTaTe 3KcnepTH3bi 3aaBKH no cymecTBy, npoBO^HMOH b cootbctctbhh c riaTeHTHbiM 3aKOHOM 
PO, BBe^eHHbiM B^encTBHe 14.10.1992 (/lanee - 3aKOH) h npaBHJiaMH cocTaB/ie.HHa, noaaHH h paccMOTpeHH* 
335i bkh Ha Bbmany naTeHTa Ha H3o6peTeHHe, BBeaeHHbiMH b aeHCTBHe 16.10.1998 (flanee - ripaBuna), 
3KcnepTH3a coo6maeT cjie^yiomee. 

i. 
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The distinguishing features of Claims 36 to 42 are known from the prior art and 
are also contained in the above-listed references; thus, known is presence of source 
and drain lines extending along the rows of the cells for controlling the tunnelling of 
charge through the barrier configurations of the cells. It is also known that the arrays can 
comprise reading lines, a precharge circuit, a read/write circuit, data output means, and 
data refreshing means. It is known that the memory arrays can comprise transistor 
structures. 

A method according to Claim 43 of fabricating a memory device according to 
Claims 1 and 60 is known from the above-listed references, particularly, D3, D8, D13 as 
well as from Patent JP 58-182876, October 25, 1983 (Abstract in p. 1), Patent JP 03- 
024761, February 1, 1991. 

_The distinguishing features of Claims 44 to 59 are-known from the prior art =and 
are also contained in the above-listed references; thus, said references disclose 
embodiments of the above-listed members according to Claims 2 to 34. 

The distinguishing features of Claims 60 and 61 are known from the above-listed 
references according to the above arguments. 

At the same time, the technical result is identical to the claimed one, that is, said 
result consists in that the optimization of the writing, reading and erasing time is 
provided for the memory device. 

Thus, the invention as defined in Claims 1, 35, does not meet the condition of 
novelty, because it is known from the prior art; the invention as defined in Claims 43, 60, 
61 as well as in Claims 2 to 34, 44 to 59, does not meet the condition of inventive step, 
because it evidently follows from the prior art for the skilled person. 

The Applicant is invited to submit his decision within the period stipulated by the 

Act. 

Chief State Patent Examiner signature A.G. Tsarev 

of the Transportation, Testing and Measurement Equipment Department 



3aaBJieH0 H3o6peTeHHe «3anoMHHaioinee ycrpoHCTBO, mhohccctbo 3anoMHHaioiUHx 
ycTpoHCTB h cnoco6 H3roTOBJieHHH 3anoMHHaiomero ycTpoHCTBa», oxapaKTepH30BaHHoe b <|)opMyjie 
H3o6peTeHHa 5 OTHOCHTejibHO KOTopofi npoBojiHJiacb 3KcnepxH3a no cymecTBy c npHBJieneHHeM 
MaTepHajioB onncaHiui h HepTOKen. 

3aaBHTejieM HcnpaiiiHBaeTca npnopHTeT no jxbtc noaanH nepBOH 3a#BKH b CTpaHe-ynacTHHue 
IlapHJKCKOH KOHBeHUHH (n.2 ct.19 3aKOHa): EP 96308283.9 ot 15.1 1 .1996. 

B pe3yjn>TaTe npoBe#eHHoro HH<J)opMaiiHOHHoro noHCKa 3KcnepTH3a o6Hapy5KHJia 

HCTOHHHKH HH<J>OpMaiJHH, nOpOHaiUHe H0BH3Hy H H306peTaTeJIbCKHH ypOBCHb 3aflBJieHHOrO 

H3o6peTeHHji: 

Dl - JP 55-087490, 02.07.1980, 
D2 - JP 56-051876, 09.05.1981, 
D3 - JP 06-291330, 18.10.1994, 

I 

D4 - JP 05-055600, 05.03.1993, 
D5-JP 01-115165, 08.05.1989, 
D6 - JP 62-035572, 16.02.1987, 
D7 - JP 61-294688, 25.12.1986, 
D8 - JP 07-135260, 23.05.1995, 
D9 - JP 05-028778, 05.02.1993, 
D10 - JP 02-1 10979, 24.04.1990, 

Dll -JP 05-22661 1,03.09.1993, ' ,; 

D12 - JP 62-049670, 04.03.1987, pe(J)epaTbi Ha 1 cip.; 
D13 - FR 211 1866A, 09.06.1972 (cm. c.3, 6, (jmr.l, 3A, 3B). 

B D1-D5, D13 onncaHbi ycTponcTBa naMjrrn, KOToptie ccmepKaT Kauaji juia HOCHTejiefi 
3apH,aa, y3eji xpaHeHH* 3apana o6pa30BaHHH nona, H3MeHHK)inero npoBOflHMOCTb KaHajia, 
KOH(J)HrypauHK> TyHHejibHoro nepexoaa, KOTopaa «,aeMOHCTpHpyeT npo4)HJib 3HepreraHecKOH 30Hbi, 
KOTopbin ... c OTHOCHTejibHO 6ojibuiOH BbicoTOH 6apbepa» no n.l (J)opMyjiw. 

OniHwrejibHbie npH3HaKH n.2-34 H3BecfHbi H3 ypoBHH tcxhhkh, a raioice co^epacaTca b 
nepeHHCJieHHbix Bbiuie HCTOHHHKax, TaK H3BecTHbi BapnauHH pa3MepoB cjioeB 6apbepa, BbinojmeHHe 
6apbepa b bhjxs MHoroTyHHejrbHoro nepexo^a c HepeayiomHMHCfl cjioamh H3 snemponpoBOflHoro h 
3JieKTpoH30ji^uHOHHoro MaTepnajia, npn stom HepejjyiomHectf cjioh MoryT co/iepacaTb 

nOJIHkpHCTaJlJIHHeCKHH KpeMHHH H HHTpHA KpeMHHH. 

JJjw ceedenun MweumejiM 
Jlpu 3anpoce Konuu npomueonocmaeJieuHbix ucmovHUKoe uncpopMCiifuu neodxoduMo npedcmaeumb doxy- 
Menm 06 onname ycnyzu 3a npedocmaanenue ucnpamueaeMOZO Konmecmea cmpamtit, yKQ3aHHbix e mexcme no 
deucmeywinuM maputpOM: 

- HenaTetiTHaH jiHTepaTypa aoroBopHas 3a 1 CTpammy 

- naTeHTHan JiHTepaTypa joroBopHaa 3a 1 cTpa h h uy 



H3BecTH0 BbinojiHeHHe 6apsepa b bwxz Saptepa IUottkh c pa3JiHMHbiMH BapnauHflMH cjioeB. 
H3BCCTHO BbinojiHeHHe y3Jia xpaHeHHH 3apaaa co mho^cctbom npoBOzununx octpobkob, hmckhuhx 
pa3JiHHHbie pa3Mepbi. BbinojiHeHHbie H3 nojiynpoBOUHHKOBoro MaTepwajia hjih H3 MeTajuia. H3Bec™o 
BbinojiHeHHe 3JieKTpoaoB y BbimeonHcaHHoro ycrpoHCTBa naMflra, HajniHiie KaHajia h HCTOKa. CTOKa. 
noflcoe^HHeHHbix k KaHajiy. 

B D6-D12 onHcaHbi MaTpHUbi c ycTpoiiCTBaMH naMJiTH. H3 pwoz h ctojiduob Ha oouieH 
no^jio^cKe no n.35 <J)opMyjibi. 

OTJiHHHTejibHbie npH3H3KH n. 36-42 H3Becrabi H3 ypoBHfl tcxhhkh, a Taioice coziep>KaTCfl b 
nepeHHCJieHHbix Bbime HCTOHHHKax, TaK h3bcctho HanHHHe jihhhh HCTOKa h eroKa, npoxoAHiiiHe 
BflOJib p^OB aneeK zuxa ynpaBjieHHH TyHHejiHpoBaHHeM 3apnzia nepe3 6apbepHbie KOH(j>HrypauHH 
HneeK. TaK^ce H3Bec™o HajiHHHe b MaTpHiiax jihhhh CHHTbiBaHHH, cxeMbi npcaBapHTejibHOH 3apHflKH> 
cxeMbi cHHTbiBaHHfl 3anHCH, cpezicTBa BbiBOjaa flaHHbix, cpe,acTBO o6hobjichhm aaHHbix. H3Becrao 

HaJIKHKC B MaTpHiiax HaMviTK TpSH3HCTGpHbIX CTpyKTyp. 

Cnoco6 H3roTOBJieHHH 3anoMHHaioinero ycTpoiiCTBa b cootbctctbhh c n.l h n.60 no n.43 
H3BecTeH H3 BbiuienepeHHCJieHHbix hctohhhkob, b HacraocTH H3 D3, D8, D13, a TaK3Ke H3 naTeHTa JP 
58-182876,25.10.1983 (pe^epaTHa 1 cip.), naTeHTa JP 03-024761, 01.02.1991. 

OTJiHHHTejibHbie npH3HaKH n.44-59 H3BecTHbi H3 ypoBH53 TexHHKH, a TaK^ce co^ep>KaTC5i b 
nepeHHCJieHHbix Bbime HCTOHHHKax, TaK h3bcctho BbinojiHeHHe BbiuienepeHHCJieHHbix 3JieMeHTOB. 
corJiacHo n.2-34 b yKa3biBaeMbix HCTOHHHKax. 

IlpH3HaKH n.60 h n.61 H3BecTHbi H3 BbiuienepeHHCJieHHbix hctohhhkob b cootbctctbhh c 

BblUienpHBeneHHblMH flOBOAaMH. 

TexHHnecKHH* pe3yjibTaT npH 3tom aHajiorHHeH 3ajiBJieHHOMy, T.e. b pe3yjibTaTe jinn 
ycTpoiiCTBa naM^TH o6ecneHHBaeTC*i onTHMH3auHa BpeMeHH 3anHCH, cHHTbiBaHH^ h CTHpaHHfl. 

TaKHM o6pa30M H3o6peTeHHe b tom BHue KaK oho oxapaKTepH30BaHO b n.l, 35 He 
yaoBJieTBopaeT ycjiOBHK) HOBH3Ha, nocKOJibKy H3BecTHO H3 ypoBH^ TexHHKH, H3o6peTeHHe B TOM BH^e 
KaK oho oxapaKTepH30BaHo b n.43, 60, 61, a TaKace n.2-34, 44-59 He yaoBJieTBopaeT ycjiOBHK) 
H3o6peTaTejibCKHH ypoBeHb, nocKOJibKy jxjisi cneunajiHCTa hbhhm o6pa30M cjieayeT H3 ypoBHa 

TCXHHKH. 

3KcnepTH3a npe^JiaraeT 3aflBHTejno npe^cTaBHTb CBoe peuieHHe b ycTaHOBJieHHbifi 3aKOHOM 

cpoK. 



TjiaBHbiH rocy^apcTBeHHbiH naTeHTHbiii 3KcnepT oT^eJia 

TpaHCnOpTHOH, HCnblTaTeJIbHOH 
H H3MepHTeJIbHOH TeXHHKH 
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2412-118186.4102 
RUSSIAN AGENCY FOR PATENTS AND TRADEMARKS (ROSPATENT) 
FEDERAL INSTITUTE OF INDUSTRIAL PROPERTY (FIIP) 

Your Re Ns 2412-118186.4102 

Our Re Nq 97119733/28 (020011) 

In reply please refer to Application Ns and 

indicate date of receipt of this communication 

December 26, 2001 

OFFICIAL ACTION 

(21) Application Ns 97119733/28 (020011) 

(22) Filing date: November 14, 1997 

(71) Applicant: HITACHI LIMITED - - - - - 

(51) IPC 7 H01L 29/76, 29/788, G11C 16/04 

QUESTIONS, ARGUMENTS, OBJECTIONS, PROPOSALS 

The Examiner brings his apologies for slightly prolonged proceeding of the 
Application. 

As a result of substantive examination of the Application, performed in 
accordance with the Patent Act of the Russian Federation (hereinafter referred to as the 
Act) put in force on October 14, 1992, and the Rules for Compiling, Filing and 
Proceeding an Application for the Grant of a Patent for Invention (hereinafter referred to 
as the Rules) put in force on October 16, 1998, the Examiner informs as follows. 

Disclosure is made of the invention "A memory device, a plurality of memory 
devices, and a method of fabricating a memory device" defined in the set of Claims 
which should be examined in essence using the Specification materials and drawings. 

The Applicant asks to establish the priority as of November 15, 1996, in 
accordance with the date of filing original Application EP 96308283.9 filed in the country 
taking part in the Paris Convention (para 2 of Article 19 of the Act). 

As a result of the information search carried out, the Examiner detected 
references which anticipate the novelty and inventive step of the claimed invention: 



D1 - JP 55-087490, July 2, 1980; 

D2 - JP 56-051876, May 9, 1981; 

D3 - JP 06-291330, October 18, 1994; 

D4 - JP 05-055600, March 5, 1993; 

D5 - JP 01-115165, May 8, 1989; 

D6 - JP 62-035572, February 16, 1987; 

D7 - JP 61-294688, December 25, 1986; 

D8-JP 07-135260, May 23, 1995; 

D9 - JP 05-028778, February 5, 1993; 

D10 - JP 02-110979, April 4, 1990; 

D11 - JP 05-226611, September3, 1993; 

D12 - JP 62-049670, March 4, 1987; Abstracts inp. 1; - — - 

D13 - FR 2111866A, June 9, 1972 (see pp. 3, 6; Figs. 1, 3A, 3B). 

D1-D5 and D13 disclose memory devices comprising a path for charge carriers, a 
node for storing charge to produce a field which alters the conductivity of the path, and a 
tunnel barrier configuration "exhibiting an energy band profile that... with a relatively high 
barrier height" according to Claim 1 . 

The distinguishing features of Claims 2 to 34 are known from the prior art and are 
also contained in the above-listed references; thus, known are dimension variations of 
barrier layers, an embodiment of a barrier as a multiple tunnel transition having alternate 
layers of an electrically conductive material and an selectively insulating material, said 
alternate layers can comprise polysilicon and silicon nitride. 

Known is an embodiment of the barrier as a Schottky barrier with different 
variations of layers; known is an embodiment of the charge storage node with a plurality 
of conductive islands having different dimensions and made of a semiconductor material 
or a metal. Known is an embodiment of electrodes in said memory device, presence of a 
path, and presence of a source and a drain both connected to the path. 

D6-D12 disclose arrays of memory devices in rows and columns in a common 
substrate according to Claim 35. 



